THE irregularity of the cut tooth surfaces resulting from the shaping of cavities would appear to have a twofold significance. First, these irregularies should have some effect on the adaptation of the specified filling material to the cavity walls, and second, they may tend to undermine or weaken groups of enamel rods at the eavo-surface margins, thus resulting in a failure of the tooth structure surrounding the restoration rather than a failure of the restoration itself.
In order to determine the significance that these irregularities may have in either case, it is desirable to know their magnitude as produced by various instruments. Appraisals of such surface roughness have been made previously by Street, 6 and Peyton and Mortell.5 These methods of evaluation have been somewhat qualitative since they rely on observation at right angles to a cut surface which has been previously treated to make the crests of the irregularities more distinguishable. The eye is, however, more sensitive to the spacing of the irregularities rather than their height.2 Lammie4 used a stylus-type surface analyzer which gives an average height rating for a given surface. Such recordings do not provide a profile of widely spaced irregularities. Therefore, the Proficorder, an instrument of different design, has been employed in this study.
METHOD
The Proficorder1' 3 is a mechanical-electronic instrument which provides a permanent magnified chart record of the shape, height, and spacing of surface irregularities. Vertical displaeements of a diamond stylus, whose tip has a radius of 0.0005 inch, react through a differential transformer type transducer to modulate a carrier voltage whieh is fed into an amplifier and recording unit. The reference surface for the stylus tracer is an optical flat with deviation of no more than one-millionth of an inch, or one microinch (1 MU").
Although both the vertical and horizontal scales have, independently, a wide range of magnifications, the degree of magnification on the horizontal scale was kept constant throughout this study while two vertical magnifica- force, a(lthough a frequency pattern is alxays ev ident. Anl 8-ounce force results ill ItlalXinhtult rough1te11uss va"flues sitoila to the 2-ounce roice, tbhe values beingI inI thle trantIg of 400 to(600 MI t" (Fig. 5) .
Using the' 701 sj)irai cut carbidei, ( December, 1957 tapered diamond were then used to cut this surface, the long axis of the instrument being in a cervico-occlusal direction and carried mesiodistally across the tooth with light force producing the surface recorded in Fig. 8 .
With the steel bur, the roughness in enamel appears about 1.5 times greater and slightly sharper than in dentin. The frequency of roughness is the same in both enamel and dentin and is similar to that previously observed with the steel bur. The carbide bur also appears to cut enamel to a depth 1.5 times greater than dentin, and again the characteristic roughness frequency and form are observed. There appears to be little difference in the maximum peak heights between enamel and dentin on the surface resulting from the small tapered diamond with light force.
Effect of Increased Speeds.-Increasing the cutting speeds from 18,000 r.p.m. to 170,000 r.p.m. with a comparable cylindrical diamond point resulted in no detectable difference in surface roughness with a 2-ounce force. Using the 701 carbide bur, 2-ounce force resulted in similar roughness at both speeds.
As the force increased to 4 ounces, there was a corresponding increase in maximum roughness height but, at 8 ounces, this roughness decreased. This decrease in roughness is probably due to the inability of the operator to make a smooth continuous cut at this high speed of rotation and heavy force. Thus, it appears that with like forces, speed of rotation is not a variable factor in the production of surface irregularities, at least between these 2 speeds.
DISCUSSION
These Proficorder charts which depict the height, spacing, and contour of surface irregularities represent a typical chart selected from a group of surface recordings. Enough specimens were produced to establish the reliability of the procedures, indicating either their reproducibility or nonreproducibility.
A summary of the surface irregularities produced by various instruments is shown in Table I . Only one commercial product of each class of rotating instruments was used to prepare the cut tooth surfaces. A new steel bur of the same manufacturer was used for each surface prepared. It would not be unlikely that different brands of these same types of instruments would produce radically different cut surface characteristics. The amount of diamond, the size of grit, and area exposed is known to vary from one product to another, as does the design of carbide and steel burs. There even may appear to be a variation in surfaces produced by certain group of comparable points or burs of the same manufacturer. This may be the reason for the nonreproducible surfaces when using the 701 steel bur.
It is reasonable to assume that a cavity preparation with smooth walls will allow a wax pattern to be formed and withdrawn with a minimum distortion. Theoretically, rough cavity walls will result in a distortion of the wax pattern or nonelastic impression material with the resulting inability to reseat the casting completely. The investment material itself imparts a roughness to the casting superimposed upon the irregularities from the cavity wall; this increases the possible discrepancy of fit, assuming a proper compensation was used in the casting procedure. Preliminary investigations by the use of actual
